In human tissues, cells of different types are generally organized in complex, hierarchical three-dimensional structures held together by the extracellular matrix (ECM) in which they proliferate, differentiate and function. Cell types and organization, and the nature of the extracellular matrix are distinctive of a given tissue, and determine the metabolic functions that the tissue or organ has to perform to ensure homeostasis of the body.
Tissue engineering (TE) and regenerative medicine (RM) aim at providing a larger source of transplant tissues or organs than that available from living or cadaveric donors. In TE, transplant tissues or organs are prepared in vitro by seeding human cells characteristic of a given tissue or organ in a three-dimensional scaffold mimicking the role of the ECM, and by culturing the construct in a bioreactor where biochemical and physical cues are provided to cells that promote their differentiation and organization as in the natural tissue or organ. In RM, biocompatible, resorbable materials and/or human cells are generally implanted in the patient's body to promote self-repair mechanisms of the tissue or organ.
In either case, it is of utmost importance to monitor cell organization in the newly formed tissue or organ and the metabolic functions that this tissue or organ may perform as it matures. In fact, success and clinical application of tissue or organ repair treatments based on a TE or RM approach strongly depend on the validated capacity to prepare tissues or organs in a controlled, reproducible and standardized fashion. The importance of this issue has been clearly addressed in the Process Analytical Technology initiative of the US Food and Drug Administration, which is intended to develop tools for designing, analyzing and controlling new tissue or organ preparation through timely measurements of critical parameters with the goal of ensuring constant and high product quality.
You can look but you better not touch -Bruce Springsteen
Traditional techniques to characterize tissue or organ features produced in vitro or in vivo, such as the histological, SEM or TEM analysis, are invasive and introduce significant artifacts. In the analysis of threedimensional cell constructs, practical artifacts may profoundly alter the actual cell organization, as well scaffold and tissue structure, thus providing distorted information.
In recent years, non-invasive imaging techniques have been introduced that have been very effectively used to characterize the structural evolution of threedimensional complex cell constructs. However, their potentialities have not yet been fully exploited and some problems still exist in their use mainly related to the artifacts (and bias) introduced and the limited penetration depth into large, clinical-scale constructs.
In response to the growing interest in these issues, within the framework of the 2009 Annual Meeting of the European Society for Artificial Organs, held in Compiègne, France, in September 2009, a mini symposium on "Bioengineering and Imaging" was organized to discuss the limitations of available imaging techniques
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and the features required of future techniques. Some newly developed methods for the fast and accurate assessment of cell growth and differentiation, and tissue development, in tissue engineering and regenerative medicine were also presented. The mini symposium was very interesting and successful, and drew the attention of many participants. Following on this success, we have collected in this Focus issue the contributions dealing with imaging techniques in bioengineering that are mostly based on the presentations given during the mini symposium to provide readers of the IJAO with updated information in the field. The contents reported in these contributions show, once more, that only by crossing disciplines and by exploiting synergies, a new light may be shed on established analytical techniques. Crosspollination between disciplines also promotes the development of new techniques that are necessary for
